Age-dependent alterations in Na+, K(+)-ATPase activity in the central nervous system of spontaneously hypertensive rats: relationship to the development of high blood pressure.
We have previously demonstrated that cerebroventricular administrations (i.c.v) of potassium chloride solutions (KCl; 0.375-1.25 mumoles/5 microliters) elicit ouabain-sensitive, concentration-dependent decreases in the blood pressure and heart rates of anesthetized, normotensive Sprague-Dawley (SD) rats. These studies have suggested an inverse relationship between Na(+)-pump activity in the central nervous system (CNS) and central sympathetic outflow. Such a view is further supported by the present studies showing that i.c.v. injections of KCl failed to produce any alterations in the blood pressures of rats pretreated with an autonomic ganglionic blocker, chlorisondamine. In the present studies, depressor responses to i.c.v. potassium chloride were considered as functional indices for evaluation of neuronal Na(+)-pump activity in 8 and 12 week old (8 wk and 12 wk) SHR, WKY and Sprague-Dawley (SD) rats. Basal arterial blood pressures of 8 wk-old SD and SHR, and the responsiveness of these two groups to i.c.v. potassium chloride solutions are similar and they both are significantly greater than that of age matched WKY. However, in the 12 wk-old groups, arterial pressure of SHR was significantly greater than that of WKY as well as SD, whereas the depressor responses to KCl in SHR were significantly greater than that of only WKY. Pretreatment of the rats with i.c.v. ouabain abolished the differences in the hypotensive responses to i.c.v. potassium chloride that existed between various groups but not the differences in the basal blood pressures. Evaluation of these data suggest that a) the centrally mediated hypotensive responses to K+ in various groups could depend upon Na+, K(+)-pump activity in C.N.S. and/or on basal central sympathetic discharge; b) central sympathetic activity is greater in SHR only when compared to WKY but not to SD; c) since the central Na(+)-pump activity and sympathetic tone appears to be similar in SHR and SD, mechanisms other than the increases in sympathetic activity must play a prominent role in the development of spontaneous hypertension; d) attenuation of neuronal Na(+)-pump activity cannot account for greater sympathetic tone in SHR and SD-rats when compared to WKY.